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RECEIVED 
CENTRAL FAX CENTER 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE DEC 0 8 .2005 

BOARD OF PATENT APPEALS AND INTERFERENCES 



In rc Application of: 

John Frederick Ackerman cl al. 

Application No. 10/735,370 

Filed: December 1 2. 2003 



.) 

) GAU: 1762 
) 

) Examiner; K. Barcford 

) 

) 



For. AR TICLE PROTECTED BY A THERMAL BARRIER COATING HAVING A CERIUM 
OXIDE-ENRICHED SURFACE PRODUCED BY PRECURSOR INFILTRATION 

APPEAL BRIEF 



MAN .STOP APPEAL BRIEF - PATENTS 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 223 1 3- J 450 

Sir: 

Applicant files this Appeal Brief, together with a Fee Transmittal authorizing payment of the 
requisite fee. A Notice of Appeal and fee were previously filed. 



I. 



Real Party in Interest. 



The. real party in interest is the General Electric Co. 



H. Related Appeals and Interferences . 



Applicanl is not aware of any related appeals or interferences. 



18/09/2005 NNGUYEM 00000093 501059 10735370 
01 FC:1402 500.00 Dfl 
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III. Status of chums . 

Claims 1-17 were filed. During prosecution, claims I, 9, and 13 were amended, and claims 8 
and 12 were cancelled. Claims 1-7, 9-1 1, and 13-17 were finally rejected in a Final Office Action 
dated July 1 1. 2005 (hereinafter "Final Office Action"). The final rejection of claims 1-7, 9-1 I, and 
13-17 is appealed. 

AV, Stains of amendments , 

A Response to Final Office Action was filed, but it contained no claim amendments. 

V. Summary of churned subject matter . 

A thermal barrier coaling system may be used to protect the components of a gas turbine 
engine that are subjected to I he highest tempera lures. The currently preferred thermal barrier coating 
is yUria-stabilized zirconia (YSZ), which is /irconin (zirconium oxide) with from about 2 to about 12 
percent by weight yttria (yttrium oxide). When the YSZ is initially deposited, there are small gaps 
between the generally columnar grains. It has been recognized that the addition of sintering 
inhibitors to the YSZ reduces the tendency of the gaps between the columnar grains to close by 
sintering during service of the thermal barrier coating. A number of sintering inhibitors have been 
proposed. However, these sintering inhibitors have various shortcomings, and prior to the present 
invention there was a need for more effective sintering inhibitors. 

As recited in claim 1. a method for preparing a protected article comprises first providing the 
article, step 20 of Figure I. An example of an article 40 to be protected is a gas turbine blade 42, 
illustrated generally in Figure 2 and in detail with the various coatings in Figures 3 and 4. A bond 
coal 60 is deposited onto an exposed surface 62 of the article 40, step 22 of Figure I. A thermal 
barrier coating 64 is produced on an exposed surface 66 of the bond coat 60, step 24 of Figure 1 . The 
step 24 of producing the thermal barrier coating 64 includes the steps of depositing a primary 
ceramic coaling 68 onto the exposed surface 66 of the bond coat 60, step 26 of Figure I. This 
completes the deposition of the basic thermal barrier coating system, but the primary ceramic coating 
6S would be subject to degradation by sintering mechanisms, but for the following steps. 

To reduce the adverse effects of the sintering, a cerium-ox ide-prccursor compound 78 is then 
deposited onto an exposed surface 72 of the primary ceramic coating 68, step 28 of Figure I. The 
ccrium-oxide-prceursor compound 78 may not be cerium oxide with cerium in a -f-4 oxidation state. 
The ecriwin-oxidc-prccursor compound 7S is then heated in an oxygen-containing atmosphere to 
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-3- 

form cerium oxide with cerium in the +4 oxidation stale adjacent lo the exposed surface of the 
primary ceramic eonting 68, step 30 of Figure 1 . See Specification al page line 21 to page 9. line 
12. 

As recited in claim 9, a method for preparing a protectee] article comprises ihe steps of 
providing niekcl-bn.se superalloy article 40 that is a component of a gas turbine engine, step 20 of 
Figure 1 . A bond coot 60 is deposited onto an exposed surface 62 of the article 60, step 22 of Figure 
1 . A thermal barrier coating 64 is deposited on an exposed surface 66 of the bond coat 60, step 24 of 
Figure 1. The step 24 of producing the thermal burner coating includes the steps of depositing a 
yttria-stabilized zirconiii primary ceramic coaling 6.S onto the exposed surface 66 of the bond coat 60, 
step 28, and infiltrating a cerium-oxide-precursor compound 78 from an exposed surface 72 of the 
primary ceramic coating 68 into the primary ceramic coating 68. The ccrium-oxidc-prccursor 
compound 78 is not cerium oxide with cerium in a +4 oxidation state. The ccriunvoxide-precursor 
compound 78 is healed lo form cerium oxide with cerium in the 1 4 oxidation slate adjacent lo the 
exposed surface 72 of the primary ceramic coating 68. See Id., pg. 4, lines 21-23. 

As recited in claim 13, a method lor preparing a protected article comprises the steps of 
providing the article 40, step 20, depositing a bond coat 60 onto an exposed surface 62 of the article, 
step 22, and producing a thermal barrier coating on an exposed surface 66 of the bond coat 60. The 
thermal barrier coaling comprises a primary ceramic coating 68 on the exposed surface 66 of the 
bond coot 60, and a sintering-inhibitor region at a surface 72 of the primary ceramic coaling 68. The 
sinicring-tnhibitor region comprises cerium oxide with cerium in the +4 oxidation state in a 
concentration greater than a general cerium oxide concentration in the primary ceramic coating. 
Specification at page 8, line 21 to page 9, line 1 8. 

A key feature in all of the claims is that cerium oxide with cerium in the +4 oxidation state is 
present tit the surface of the primary ceramic coating. As slated at page 3, lines 17 lo 25 of the 
Specification* 

The ccrium-oxide-precursor compound reacts lo form cerium (+4) oxide, CcO^, 
rather than a more-complex compound such as a perovskite or a pyroehlore. When 
yttria is added to zirconia, it produces an excess of oxygen vacancies, which allows 
oxygen to rapidly diffuse through ihe thermal barrier coating. The formation ofCcQj 
with cerium in the +4 valence stale acts to remove the oxygen vacancies to thereby 
slow the diffusion of oxygen anions through the ceramic. The reduction in oxygen 
diffusion impedes the sintering behavior of the ceramic structure. Sintering is a 
surlace-diilxision-related phenomenon, and lite cerium oxide provides u sinter* 
inhibiting layer at ihe surface of the primary ceramic coating rather than distributed 
throughout the primary ceramic coating. 
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That is, thej cerium oxide with Ce in the i 4 oxidation stale yields .specific benefits in terms of 
die subsequent pcrlbrmnnee of the product. 

VI. Grounds of rejection to be reviewed on appeal . 

Ground I. Claims 13-17 are rejected under 35 USC §102 over Subramanian U.S. Patent 
6,296,945. 

Ground 2. Claims 1-7. 9, and 1 \ are rejected under 35 USC §103 over Subramanian in view 
of Ueda U.S. Patent 5,697,992. 

Ground 3. Claim 10 is rejected under 35 USC §103 over Subffiinfuiiim in view of Ueda, and 
further in view of Taylor U.S. Patent 5,520,5 16. 

VII. Atiimncut . 

Ground h Claims 13-17 arc rejected under 35 USC §102 over Subramanian U.S. 
Patent 6,296,945. 

Claims 13-17 

The following principle of law applies to §102 rejections. MPEP 2131 provides: "A claim is 
anticipated only if each and every element as set forth in the claim i.s found, either expressly or 
inherently described, in a single prior art reference. The identical invention must bo shown in as 
complete detail as is contained in the ... claim. The elements must be arranged as required by the 
claim..." [citations omitted] This is in accord with the decisions of the courts. Anticipation under 
§102 requires "the presence in a single prior art disclosure of all elements of a claimed invention 

arranged as in that claim/* Carol In v. Starlight ARdiens 231 USPQ 644, 646 (Fed. Cir. 7 1986), 

quoting Pan duil Corpo ration v. Dennison Manufacturing, Cor]?., 227 USPQ 3.17, 350 (Fed, Cir,. 
1985) 

Thus, identifying a single element of the claim not disclosed in the reference is sufficient to 
overcome s $ ! 02 rejection. 

Claim 13 recites in pail: 

"a sinlcring-inhibitor region at a surface of the primary ceramic coating, wherein the 
simcring-inhibitor region comprises cerium oxide with cerium in the +4 oxidation 



PAGE 8122 ' RCVD AT 12/812005 12:45:28 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/28 1 DN1S:2738300 1 CS1D:717 237 5300 ■ DURATION (mm-ss):06-18 



12/08/2005 12:45 FAX 717 237 5300 



MCNEES WALLACE & NURICK 



@)009/022 



Attorney Docket No. 130013/1 \92l (21635-0! 16) 
Serial No. 10/735,370 



stale in a cone en trillion greater than a general cerium oxide concentration in the 
primary ceramic coating." | 'emphasis added] 

Subranianian does not disclose cerium in the +4 oxidation stale. In fact, in another part of the 
Final Office Action, Ihe Examiner explicitly admits this to be the case, In making the rejection that 
forms the subsequent. Ground 2 for this Appeal (a §103 rejection combining Subramanian and Ueda), 
the Examiner states '"Subramanian teaches all of the features ofthe.se claims except that (1) the 
application of a non cerium oxide precursor and healing to form cerium oxide in n 1-4 oxidation 
state...'*. Final Office Action, page 6, lines 5-7. Since claim 13 reciles "sintcring-inhibitor region 
comprises cerium oxide with cerium in the +4 oxidation stale," the Examiner's rejection under 35 
U.S.C. §102 cannot be maintained in light of the Examiner's later admission when rejecting other 
claims in the Application. 

The inconsistent position of the Final Office Action is that Subramanian does not disclose 
"cerium oxide with cerium in the +4 oxidation stale" (bribe purposes of the §103 rejection, bul that il 
does disclose this same recitation for the purposes of the §102 rejection. The §103 position is 
correct —Subramanian has no such disclosure. 

The explanation of the rejection in rejecting subsequently cancelled claim 12 (Office Action 
of April 1, 2005, page 3, lines 1-3) which claim's [imitation of the +4 oxidation state was added to 
claim 13 - referenced col. 2, line 65-col. 3. line 10 and col. 5, lines 40-50 of Subramanian lo support 
the rejection of the H oxidation slate limitation. These portions of Subramanian make no reference 
to the oxidation stoic, and give no composition suggesting that cerium might be in the 1 4 oxidation 
state. Subramanian teaches C,O w compounds as precursors of another reaction, without ever defining 
z and w or giving any range of values when C-Ce. The selection of the +4 oxidation state is not a 
matter of design choice, because Subramanian docs not present any such design choice. All of 
Subramanian's discussion is in general terms: it does not set forth specific compounds and valence 
states. 

In the Response to Arguments in the paragraph bridging pages 8-9 of the Final Office Action, 
the Examiner states that "Since Subramanian puts no limits on / and w, it would indicate that all 
possible numbers for /> and w are present..." This position is contrary to law and lo the MPCP as 
quoted above. MPCP 2131 provides: "The identical invention must be shown in as complete detail 
as is contained in the ... claim. The elements must be arranged as required by the claim..." (internal 
citations omitted). The Examiner's argument is contrary to this provision of the MPCP, The 
inability of a prior art reference to define a particular compound may not be taken as evidence that 
the prior art has defined the particular compound. Further, there is no reason to believe that 
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Subramanian contemplates that z and w can include nil possible numbers lor z. find w. Certainly 
Subraxnani&n makes no such disclosure. 

In the Advisory Action of September 19, 2005. the Examiner attempts to overcome the 
deficiency by portraying the present rejection as tailing within the genus/species situation of MPEP 
2131.02 in which ''[a] generic chemical formula will anticipate a claimed species covered by the 
formula when the species can be 'at once envisaged 1 from the formula." The attempt k> rely upon 
this principle is misplaced for two reasons. 

First, Subnimanian speaks only of "C^O*" compounds without ever giving any value or range 
of values for z and w. Consequently, it cannot he said that any attempted generic interpretation of 
"Cs-Oiv" necessarily encompasses the values required to anticipate "cerium oxide with cerium in the 
+4 oxidation stale." e.g., C -= Ce, z 1 and w - 2. 

Second, for this principle to apply, an appropriate generic compound that encompasses the 
claimed compound (which "C K CV\ with values of 7. and \v unspecified, does not) must be a "limited 
generic class" and not a "vast number or perhaps oven an infinite number of compounds." See, e.g. 
In re Petering (301 l\2d 676, 133 USPQ 275 (CCPA 1962)) and In re Schauman (572 F.2d 312. 197 
USPQ 5 (CCPA 1978)) discussed at MPEP 2131-02. "C 2 C.V covers a vast number in Ibct, an 
infinite number of compounds: "C" may be any of a long list of elements (sec Subnimanian, col. 5, 
lines 34-49) and Subnimanian gives no reason to interpret z and w as being limited only to integers, 
and therefore "z" and "w" can include infinhesinmlly graded compositional steps. See Akzo N.V. v. 
Mernatjmal T^^ (808 F2d 1471, 1 USPQ2d 1241 (Fed. Cir. 1986)). also discussed at 

MPEP 2131.02. If a formula covers a vast or in Unite number of species* then the genus docs not 
make a particular species "at once envisaged" ns it would if the genus covered a relatively limited 
number of species. 

In short, Subnimanian simply does not disclose or envisage the limitation "cerium oxide with 
cerium in the +4 oxidation state/' or any advantages that arise from this particular structure. 

Ground 2. Claims 1-7, 9, and II are rejected under 35 USC §103 over Suhramanian in 
view of Ucda U.S. Patent 5,697,992. 

CJa.i.m.s.X-7 

Ucda is nonanalogous art. Staled alternatively, Ucda is not within the scope and convent of 
the prior art that may be used in forming a $103 rejection. Its teachings are therefore not properly 
combined with the teachings of Subnrcnanian. To be analogous art and properly used in forming a 
§103 rejection, a reference must be concerned with the same problem as another reference and the 
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claims which arc being addressed. See, for example, Medtronic. Inc. v. Cardiac Pacemaker, Inc., 220 
USPQ 97 f 104 (Fed. Cir. 1983). staling: "Faced with a rale-limiting problem, one of ordinary skill in 
(he art would look to the solutions of others faced with rate-limiting problems." 

In the present case, the inventors were concerned with thermal hairier coalings such ns those 
applied to turbine blades and other structures, as discussed in the Background section of the 
Specification. Subramanian was also concerned with thermal barrier coatings (Subramanian co l, I, 
lines 15-22). Ueda, however, deals with abrasive particles, ('Ueda col. I T lines 7-11) and has 
absolutely nothing to do with thermal barrier coatings or similar structures. Ueda never mentions 
thermal barrier coatings or anything remotely similar. Therefore, Uedn is not. properly within the 
scope of the prior art. A person seeking to improve thermal barrier coalings would have no reason to 
look to a reference discussing abrasive particles, much less look to Ueda and then attempt to extract 
his teachings regarding abrasives and then try to apply them to the technology of thermal barrier 
coalings. It is therefore not properly applied in rejecting the present claims. 

Assuming, arguendo. Ueda was properly applied in forming the rejection, the combination of 
its teachings with Subramanian still does not teach the claim limitations of Applicant's claimed 
invention. 

The following principle of law applies to all §103 rejections. MPGP 2143.03 provides "To 
establish p rima facie obviousness of a claimed invention, all claim l im itat ions must be tau ght or 
5»£ge^ In re Royka, 490 F2d 98 K ISO USPQ 580 (CCPA 1974). All words in a 

claim musl be considered in judging the patentability of that claim against the prior art. In re Wilson, 
424 F.2d 1382, 1385, 165 USPQ 494, 4% (CCPA 1970)" [emphasis added] Thai is, to hove any 
expectation of rejecting the claims over a single reference or a combination of references, each 
limitation musl be taught somewhere in the applied prior art. If limitations are not found in any of 
the applied prior art, ihe rejection cannot sland. 

in the present approach, a cerium-ox idc-preeursor compound that is not itself cerium oxide 
with cerium in the +4 oxidation stale is deposited on the surface of a primary thermal barrier coaling 
material The cerium-oxide-precursor compound is thereafter reacted to form cerium oxide with 
cerium in the +4 oxidation stale. The present Specification explains the reasons lor this approach and 
the improved results achieved using this approach, see for example para. [001 I]-[0012J, and [0029]- 
(00301- 

In contrast, Subramanian deposits a compound that may be a cerium-containing compound of 
cerium and oxygen overlying nn oxide thermal barrier coating material, and then reacts the cerium- 
containing compound with the thermal barrier coating material to make a more-complex oxide. 
Subramanian uses (he term "precursor 1 * to mean something very different from its use in Ihe present 
claims. In the present application, the term "precursor" refers !o a compound that reacts to form 
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cerium oxide, while in Subramanian it refers to n cerium-oxygen compound that is reacted with 
another oxide to form a reaction product; thence the cerium-oxygen compound is a precursor to the 
reaction product. 

Claim 1 recites in pari: 

"depositing a ecrium-oxide-preeursor compound onlo an exposed surface of 
the p m ma i y c e ra mie c o a 1 1 n g x . w hereiji^Jhe^cv^n u n v -o \ id e-prec u rs< >r eomn oimd i s not 
ceriu m oxi de with cerium in a 1;4jt>xidation state, and 

heating the cerium-oxide-prccursor compound in an oxygen-containing 
atmosphere to form cerium oxide with cerium in the +4 oxidation state Adjacent to the 
exposed surface of the primary ceramic coating." [emphasis added] 

Subramanian teaches deposition of 0 compound that may be a cerium-containing compound 
of cerium and oxygen overlying an oxide thermal barrier coating material, and then reacts the 
cerium-containing compound with the thermal harrier coating material to make a more-complex 
oxide thai is apparently not "cerium oxide with cerium in (he +4 oxidation state/ 1 More specifically, 
in the present application, the term "precursor" refers to a compound that is not cerium oxide with 
cerium in the +4 oxidation stale, but which reacts to form cerium oxide with cerium in the '4 
oxidation slate, while in Subramanian it refers to a cerium-oxygen compound that is reacted with 
another oxide lo form a reaction product; thence ihe cerium-oxygen compound is a precursor to the 
reaction product. 

Thus, Subramanian has no teaching that the cerium-oxide-precursor compound is not cerium 
oxide with cerium in a +4 oxidation state, and thai heating in an oxygen-containing atmosphere 
forms cerium oxide with cerium in the 1 4 oxidation state. 

There is no teaching in Subramanian of producing cerium in the -i-4 oxidation slate. The 
selection of the +4 oxidation state achieves important advantages as set forth in para, f 00 121 <»Hl 
[003O] of the present Specification. The selection of the +4 oxidation state is not a matter of design 
choice, because Subramanian does not present any such design choice. All of Subramaniao's 
discussion is in general terms, without setting forth-specific compounds and valence states. 

Ueda leaches that a compound thai is not cerium oxide may be converted to cerium oxide, 
specifically that ammonium cerium sulfate may he calcined to cerium oxide. That teaching has no 
relevance ct all to the teachings of Subramanian. Subramanian never leaches converting something 
that is not cerium oxide to cerium oxide, but in fact starts with a cerium-oxygen compound of the 
form C z Ow. without ever defining z and w when OCc\ and then reacts the cerium-oxygen compound 
with another oxide to get a more -complex oxide reaction product. See for example Subramanian, 
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col. 2, line 57-col. 3, line 25. Consequently, there is no motivation or objective basis tor combining 
the teachings of these references. 

Tin; explanation of the rejection (page 7. line 9 of Final Office Action) and Response to 
Arguments (page 10, line 15 of Final Office Action) both assert that Ueda teaches the formation of 
"CeO;/ 1 for example stating at page 10, lines 15-16 ,% As ammonium cerium sulfate is used and 
heated, CeO^.will be formed (providing Ce in the +4 oxidation stale)/' There is no teaching of 
,fc CeO>" in Ueda, nor any teaching of "cerium oxide with cerium in a +4 oxidation state." 

The Advisory Action of September 19. 2005, makes a new and unfounded assertion that 
Ueda's approach "would inherently provide CcO-/' (second page, in small print portion of Advisory 
Action, 4 lines from bottom). Applicant traverses this attempt to raise a new basis for rejection 
pertaining \o "inherency" for the first time in the Advisory Action, literally in the "fine print.** MPKP 
2112-2113 sets forth the law on inherency. Inherency is improperly asserted unless there is good 
evidence to suggest that the asserted property or characteristic is necessarily present in the teachings 
of the prior art reference. See MPCP 21 !2(IV). 

The concept of inherency is not a way to fill in the gaps in missing disclosure or teachings 
based upon speculation, unless the asserted properly or characteristic may be shown to he necessarily 
present by objective evidence. Instead, "inherency" is used when every aspect of the disclosure of a 
reference and the claimed subject matter are otherwise exactly the same, then it may be inferred thai 
some property or characteristic further recited in the claim must necessarily he present in the art 
reference. MPKP 2112 provides 

The fact that a certain result or characteristic may occur or be present in the prior art 
is not sufficient to establish the inherency of that result or characteristic. In re 
Rijcjcaert, 9 P.3cJ 1531, 1534, 28 USPQ2d 1955. 1057 (Fed. Cir. 1993); Inre Oelrich, 
~66C> F.2d~ 578, 58I-S2, 212 USPQ 323, 326 (CC.TA 19X1). "To establish inherency, 
the extrinsic evidence 'must make clear that the missing descriptive matter is 
necessarily present in the thing described in the reference, and that it would be so 
recognized by persons of ordinary-' skill. Inherency, however, may not be established 
by probabilities or possibilities. The mere fact dial a certain thing may result from a 
given set of circumstances is not sufficient.*" In rc R obertson . 169 P.3d 743. 745, 49 
USPQ2d 1949. 1950-51 (Fed. Cir. 1999) (citations omitted) 

Further, "[i]n relying upon the theory of inherency, the examiner must provide a basis in fact 
and/or technical reasoning to reasonably support the determination that the allegedly inherent 
characteristic necessarily Hows from the teachings of the applied prior an." Ex parte Le vy. 17 
USPQ2d 1461, 1464 (Bd. Pat. App. & Inter. 1990) (emphasis in original), No such basis in fact 
and/or technical reasoning was presented in the Advisory Action or elsewhere. 
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The present rejection seeks to perform a hindsight reconstruction based upon unrelated 
references, which is technically unsupported and is legally improper. 

The case authority and the MPKP provide guidance on this point. The present rejection is a 
§103 combination rejection. It is well established thai a proper §103 combination rejection requires 
more than just finding teachings in the references of the elements recited in the claim (but which was 
not done here). To reach a proper teaching of an article or process through a combination ol" 
references, there must be staled an objective motivation to combine the teachings of the references, 
not a hindsight rationalization in light of the disclosure of the specification being examined. MPEP 
2143 and 2143.01. See also, for example. In rg Fine, 5 USPQ2d 1596. 1S98 (at headnote I)(Fed.Ctr. 
1988), In re Laskowski . 10 USPQ2d I397> 1398 (Fed.Cir. 1989), W.L. Pore & Assoc iates v, 
Gadeaki 220 USPQ 303, 311-313 (Fed. Cir., 1983), and E x parte Levenftoo d. 28 USPQ2d 1300 
(Board of Appeals and Interferences, 1993); Ex narle Chica uo Rawhide Mnnufacttirinu C o.. 223 
USPQ 351 (Board of Appeals 1984). As slated in In re. Fine at 5 USPQ2d 1598; 

The PTO has the burden under section 103 to establish n prima facie case of 
obviousness, [citation omitted) It can satisfy ihis burden only by showing some 
objective teaching in the prior art or thru, knowledge generally available to one of 
ordinary skill in the art would lead that individual to combine the relevant teachings 
of the references. 

And, at 5 USPQ2d 1600: 

"Otic cannot use hindsight reconstruction to pick and choose among isolated 
disclosures in the prior art to deprecate the claimed invention." 

Following this authority, the MPEP states that the examiner must provide such an objective 
basis for combining the teachings of the applied prior art. In constructing such rejections. MPEP 
2143.01 provides specific instructions as to what must be shown in order to extract specific teachings 
from the individual references: 

Obviousness can only be established by combining or modifying the teachings of the 
prior art to produce the claimed invention when there is some teaching, suggestion, or 
motivation to do so found either in the references themselves or in the knowledge 
generally available to one of ordinary skill in the art. In rc Fine. 837 F.2d 1071. 5 
USPQ2d 1596 (Fed, Cir. 1988): ln.ro Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. 
Cir. 1992). 

* >k * .* * 
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'The mere (act that references can be combined or modified does not render the 
resultant combination obvious unless the prior arl also suggests the desirability of the 
combination." In re Mills . 916 F.2d 680, I6USPQ2J 1430 (Fed. Cir. 1990). T 



"A statement that modifications of the prior art to meet the claimed invention would 
have been 'well within the ordinary skill of the art at the time the claimed invention 
was made* because the references relied upon teach that all aspects of the claimed 
invention were individually known in the art is not sufficient to establish a prima 
facie case of obviousness without some objective reason to combine the teachings of 
the references. E x pane Uvenaood . 28 USPQ2d 1300 (Bd. Put. App.& Inter. 1993);* 

Here, there is set forth no objective basis for combining the teachings of the references in the 
manner used by this rejection, and selecting the helpful portions from each reference while ignoring 
the unhelpful portions. An objective basis is one set forth in the art or which can be established by a 
declaration, not: one that can be developed in light of the present disclosure. As discussed above, 
Subramaniao deals with thermal barrier coatings and Ueda deals with abrasives. A person of 
ordinary skill would have no reason to attempt to combine these teachings. Additionally, the 
technical teachings of the references are inconsistent. Ueda leaches thai a compound, which is not 
cerium oxide, may be converted lo cerium oxide, specifically that ammonium cerium sulfate may be 
calcined to cerium oxide. That teaching has no relevance at all to the teachings of Subramanian. 
Subramanian never teaches converting something that is not cerium oxide lo cerium oxide, but in fact 
starts with a cerium-oxygen compound of the form C 7 p w> without ever defining r. and w when C-Ce. 
and then reacts the cerium-oxygen compound with another oxide to get a more-complex oxide 
reaction product. There is no basis for combining t he teachings of these references. 

Chums 9 and, J J 

The prior discussion of the rejection of claims 1-7 is incorporated here, as some of the legal 
and factual issues are the same as for claims 9 and 1 1 . 
Claim 9 recites in part: 

'infiltrating a cerium-oxide-precursor compound from an exposed surface of 
the primary ceramic coating into the primary ceramic coating, where in the e crium- 
oxide-orecursor com pound is not ceriu m oxide with ceri um in a ±4 oxidat ion state, 
and 
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healing the ccrium-oxide-prccursor compound to form cerium oxide with 
g. e rjuQl JJI ■iKe t ;Ji;4 ^ ox idatio n st ate adjacent lo the exposed surface of the primary 
ceramic coaling." [emphasis added] 

Subramanian teaches deposition of a compound thai may be a cerium-containing compound 
of cerium and oxygen overlying an oxide thermal barrier coating material* and (hen reacts the 
cerium-containing compound with the thermal barrier coating material to make a more-complex 
oxide that is apparently not "cerium oxide with cerium in the »4 oxidation state". Subramanian uses 
the term "precursor" to mean something very different from its use in the present claims. In the 
present claims, the term refers to a compound that is not cerium oxide with cerium in the +4 
oxidation state, but which reacts to form cerium oxide with cerium in the 1 4 oxidation stale, while in 
Subramanian it refers to a cerium-oxygen compound that is reacted with another oxide to form n 
reaction product; thence the cerium-oxygen compound is a precursor to the reaction product. 

Thus, Subramanian has no teaching that the eerium-oxide-precursor compound is not cerium 
oxide with cerium in a +4 oxidation stale, and thai heating in an oxygen-containing atmosphere 
forms cerium oxide with cerium in the H oxidation state. 

Ground 3. Claim 10 is rejected under 35 IJSC 103 over Subramanian in view of Ucda, 
and further in view of Taylor U.S. Patent 5,520516. 

Claim 10 depends from claim 9, and incorporates its limitations. The combination of 
Subramanian and Ucda does not reach these limitations for the reasons stated above, and which are 
incorporated here. Taylor adds nothing in this regard. 

There is no objective basis for combining Lhe teachings of Taylor with those of Subramanian 
and Ucda. 
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yill. Summary and Conclusion . 

None of the references discloses, teaches, or suggests forming "cerium oxide with cerium in 
the I 4 oxidation slate," a key limitation found in all of the claims. 

None of the references discloses, tenches, or suggests a ''cerium-oxidc-prccurecr compound 
| that | is not cerium oxide with cerium in a 14 oxidation state/' which is then heated to form "cerium 
oxide with cerium in the t-4 oxidation stale." 

Thus, neither the recited specific compounds nor the recited processing of Applicant's 
claimed inventions are disclosed, taught, or suggested by the prior art references, either taken alone 
or in combination. 

Under these circumstances, the prior art cannot disclose or teach the limitations of the 
pending claims. 

Applicant asks that the Board reverse the rejections. 



Respectfully submitted, 



MeNlifcS W^lac/k & NURICK LLC 





Shawn K., Ceppo 
Reg. No. 50,3 1 1 
100 Pine Street 
P.O. Box 1 1 66 



Matrisburg, PA 17108-1166 
Attorney for Applicant 



PAGE 1 7/22 * RCVD AT 12/8/2005 12:45:28 PM [Eastern Standard TimeJ * SVR:USPTO-EFXRF-6/28 * DNIS:2738300 * CS!D:717 237 5300 * DURATION (mm-ss):06-18 



12/08/2005 12:48 FAX 717 237 5300 



MCNEES WALLACE 8 NURICK 



12)018/022 



Attorney Docket No. 13UU13/1 1921 (2)635-0116) 
Serial No. 10/735,370 



-14- 



APPENDLX i 
Copy of Claims Involved in the Appeal 

1 . A method for preparing a protected article, comprising the steps of 
providing the article; 

depositing a bond coat onto an exposed surface of the article; and 

producing a thermal barrier coating on an exposed surface of the bond coat wherein the step 
of producing the ihcrrmil barrier coating includes the steps of 

depositing a primary ceramic cooling onto the exposed surface of the bond coat, 
depositing a ceriuri>oxidc-preeursor compound onto an exposed surface of the 

primary ceramic coating, wherein the ceriim) -oxide-precursor compound is not cerium oxide 

with cerium in a +4 oxidation slate, and 

healing the cerium-ox idc-prccursor compound in an oxygen-containing atmosphere to 

form cerium oxide with cerium in the M oxidation state adjacent to the exposed surface of 

the primary ceramic coating. 

2. The method of claim 1 . wherein the step of providing the article includes the step of 
providing the article as n nickel-base superalloy article. 

3. The method of claim 1 , wherein step of providing the article includes the step of 
providing the article in the form of a component of a gas turbine engine. 

4. The method of claim 1, wherein the slep of depositing the bond coal includes the step 

of 

depositing a diffusion aluminide or an aluminum-containing overlay bond coat. 

5. flie method of claim I. wherein the step of depositing the primary ceramic coating 
includes the step of 

depositing ytiria-stabili/ed zirconia as the primary ceramic coating. 

6. The method of claim I, wherein Ihe step of depositing the cerium-oxide-precursor 
compound includes the step of 

furnishing fNIli)Ce(SOj)j as the cerium-oxide-precursor compound. 
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?. The method of claim 1, wherein the step of depositing the cerium-oxide-precursor 
compound includes the step of 

infiltrating the cerium-oxidc-precursor compound into ihc exposed surface of the primary 
ceramic coating, 

9. A method for preparing a protected article, comprising the steps of 
providing a nickel-base superalloy article that is a component of a gas turbine engine; 
depositing a bond coal onto an exposed surface of the article; and 

producing a thermal barrier coating on an exposed surface of the bond coat, wherein the step 
of producing the thermal barrier coating includes the steps of 

depositing a yttria-stabilized zirconia primary ceramic coating onto The exposed 
surface of the bond coat, 

infiltrating a cerium-oxide-precursor compound from on exposed surface of the 
primary ceramic coaling into the primary ceramic coating, wherein the cerium-oxide- 
precursor compound is not cerium oxide with cerium in a -*-4 oxidation state, and 

healing ihc ecrium-oxidc-prccursor compound to form cerium oxide with cerium in 
ihe 14 oxidation stale adjacent to Ihc exposed surface of the primary ceramic coaling. 

10. The method of claim 9, wherein the step of depositing ihe primary ceramic coating 
includes the step of 

depositing yUria-stabilizecl zirconia having about 7 percent yltria by weight. 

11. The method of claim 9. wherein the step of depositing ihe cerium-ox ide-precursor 
compound includes the step of 

furnishing (NlliJCefSOj)^ as the cerium-oxide-prccursor compound. 

13. A method for preparing a protected article, comprising the steps of 
providing the article; 

depositing a bond coat onto an exposed surface of the article; and 

producing a thermal barrier coating on an exposed surface of the bond coat; wherein the 
thermal barrier coating comprises 

a primary ceramic coating on the exposed surface of the bond coat, and 

a sintering'inhibitor region at a surface of the primary ceramic coating, wherein the 

siotering-inhibitor region comprises cerium oxide with cerium in the +4 oxidation stale in a 
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conccntration greater than a general cerium oxide concentration in the primary ceramic 
coating. 

M. The method of claim 1 3, wherein the step of providing the article includes the step of 
providing the article as a nickel-base supcralloy article. 

1 5- The method of claim 1 3, wherein step of providing the article includes the step of 
providing the article in the form of a component of a gas turbine engine. 

16. The method of claim 13, wherein the step of depositing the bond coal includes the 

step of 

depositing a diffusion atuminide or an Aluminum-containing overlay bond coat. 

17. The method of claim J 3, wherein the step of producing the thermal barrier coaling 
includes the step of 

depositing yltria-slabiU'/ed zirconto as die primary ceramic coating, 
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APPENDIX II 
Evidence Entered and Relied Upon in the Appeal 

None. 1 



in the Kcsponsc to Kinal Office Action, Applicant argued the composition of cerium oxide 
taught by Ueda based upon the disclosure of Ueda a( col. 3, lines 2-5 and provided evidence in Ihc form 
of stoichiometric calculations in an Appendix A attached to thai Response. However, the Advisory 
Action of September 19, 2005 pointed out an error in Applicant's interpretation of this language of Ueda, 
rendering die evidence found in the Appendix nugatory and is therefore not relict! upon for this Appeal. 

In reviewing Ueda in light of die Advisory Action, Applicant agrees with the l-xnininer that 
Applicant's prior interpretation of Ucda's language fit col. 3 ? lines 2-5 was incorrect. Applicant therefore 
formally withdraws this prior argument from the record. 

Applicant incorrectly thought that the reference to the weight of cerium versus thai of the "metal 
oxide" referred to the cerium oxide, but in view of other portions Ueda, Applicant now agrees that "metal 
oxide" refers to "a metal oxide selected from aluminum oxide and silicon oxide." The withdrawal of this 
specific argument and the evidence presented therewith does not. alter Ucda's failure to disclose or teach 
"cerium oxide with cerium in a +4 oxidation slate" orCcOj in the context recited in the claims, expressly 
or inherently, nor do any of the other references of record teach "cerium oxide with cerium in a M 
oxidation state" orCcOj in the context recited in the claims as discussed supra. In fact, it. now appears 
that there is no way to calculate the chemistry of the cerium oxide or its oxidation state from the 
in font i sit ion in Ueda. 



PAGE 21/22 * RCVD AT 12/812005 12:45:28 PM [Eastern Standard Time] * SVR:USPTO-EFXRM/28 * DNI8:2738300 * CSID:717 237 5300 ' DURATION (mm-ss):06-18 



12/08/2005 12:48 FAX 717 237 5300 



MCNEES WALLACE 8 MURICK 



©022/022 



Attomev Docket No. 1300)3/11921 (21635-0116) 
Serial No. 10/735.370 



-18- 



API'ENDIX lit 



Related Proceedings 



None. 
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